Tourism has been proposed as the panacea for many of the problems of the developing world and has been seen as a potential solution to ensure the long-term protection of natural resources and as a means of satisfying the needs of the poor communities in close proximity to protected areas. Community-based ecotourism (CBE), a very specific form of tourism, focuses on initiatives that are not only environmentally sensitive, but aim to give community members a high degree of control over tourism and ensure that a significant portion of benefits accrue to them. Many CBE ventures have been plagued by many challenges in the past and have been unsustainable and as a result ceased to operation. This study applies a framework of sustainability indicators to a number of CBE ventures across southern Africa, in an attempt to ascertain areas of concern and potential threats to the long-term sustainability of these operations.
Introduction
Community-based ecotourism (CBE) has been advocated by many (Fennell 2003 , Magakgala 2003 , Mogome 2003 , Scheyvens 1999 , The International Ecotourism Society 2015 as one of the potential solutions to the economic development of rural impoverished communities which have natural resource assets which could be sustainably utilised for the economic development of these peripheral communities. Ecotourism is defined as "responsible travel to natural areas that conserves the environment and improves the well-being of local people" (The International Ecotourism Society 2015) . CBE therefore implies that communities have substantial control over and involvement in the tourism project and that the largest portion of the benefits remain within the community (Epler Wood 2002) . Tourism is seen as an important mechanism for local communities to benefit from protected areas, however these ventures need to manage their environmental impacts, their economic viability and social partnerships and environment very carefully to ensure that tourism does not become a self-destructive process that destroys the resources it is based upon. Major concerns have been raised regarding the ineffectiveness, potential unsustainability and the failure of community-based ecotourism ventures (Dixey 2008 ). In turn the success and sustainability of community-based ecotourism ventures have not been greatly researched (Goodwin and Santilli 2009) . In an attempt to address these concerns this study has applied an evaluation framework making use of sustainable tourism indicators to determine the sustainability performance of a number of CBE ventures in southern Africa. This study forms part of a larger study (Mearns 2010) , focussing on the development of an evaluation framework using sustainable tourism indicators to determine the sustainability of CBE ventures in southern Africa.
Sustainable Indicator use in Tourism
Hart (2015: 1) defines indicators as "something that helps you understand where you are, which way you are going and how far you are from where you want to be". Indicators have the ability to reduce large quantities of information into a simpler form, without losing the critical information. Indicators summarize relevant information to create clearly evident phenomena of interest. Sustainability indicators deliver meaning that extends beyond the attributes directly associated with the datasets, conversely statistics merely provides raw data with no meaning.
The United Nations World Tourism Organisation (WTO) developed the use of sustainability indicators to help tourism managers obtain and use information to better support decision making towards increased sustainability in tourism. Indicators are the building blocks toward sustainable tourism and are intended to be used as tools that assist managers to respond to important issues. The WTO (2004: 8) explains that indicators are measures severity of current issues, signals of upcoming problems and measures of risk. Indicators are a means to identify and monitor the results of actions. Indicators are information sets which are used on a regular basis to measure important changes of tourism developments and management actions. They can measure: a) changes in tourism's own structures and internal factors, b) changes in external factors which affect tourism and c) the impacts caused by tourism. Both qualitative and quantitative information can be used for sustainability indicators. If indicators are used properly they can become important management tools or performance measures which can supply essential information to managers and other stakeholders in tourism. "Good indicators can provide in-time information to deal with pressing issues and help guide the sustainable development of a destination" (WTO 2007: 4) .
As tourists become more aware of their impacts on the environment, they are demanding more sustainable tourism experiences (Okech 2009). These changing market trends, together with the devolution of natural resource management rights and responsibilities from the state to communities, has placed communities in a very favourable position to harness their natural and cultural assets to capitalize on the growing visitor arrivals and receipts in order to alleviate poverty within rural communities. These CBE ventures can only be successful and sustainable if the three primary elements, community, conservation and tourism, are managed effectively.
Compilation of the Evaluation Framework
The sustainability indicator framework was developed in a top-down approach in order to provide a cost-and-time effective means for monitoring the economic, social and environmental sustainability of CBE ventures. According to the WTO (2004) and Keyser (2009) , indicators are seen as the core element in operationalizing sustainability. The use of sustainability indicators provides an objective way of measuring and monitoring sustainability. Before selecting the indicators that were used in the evaluation framework, two important questions needed to be addressed:
How Many Indicators Should Be Selected?
Clearly there is no ideal number of indicators to use. Any attempt to address all the aspects of sustainability using too few indicators would leave important gaps, while selecting too many indicators in turn could overwhelm users and the collection of data could become too complex and time-consuming. According to the WTO (2004: 41) "most practitioners agree that it is essential to prioritize issues and the indicators that correspond to them, to help create a shorter list". "Practitioners agree 12 to 24 indicators are optimal" (WTO 2004: 42) .
Which Issues Do the Selected Indicators Need to Address?
Important issues that need to be addressed in this investigation relate to the three core issues of CBE, namely community, tourism and conservation. Each of these issues could be linked to the triple bottom line of sustainability reporting namely social, economic and environmental sustainability, or otherwise stated as people, profit and planet. Community links to social sustainability, tourism links to the economic sustainability and conservation links to environmental sustainability.
The World Tourism Organization (2004) identified 12 baseline issues which served as an important point of departure for the identification of indicators. The list of baseline indicators covers a range of economic, social and environmental issues likely to be found in most destinations. As the baseline issues and indicators leave gaps with respect to CBE nature of this investigation, it was important to include additional issues and indicators which relate specifically to community-based ecotourism. Additional issues and indicators relating to education, community decision making, community benefits, culture, biodiversity and conservation as well as networking and collaboration were included.
Eighteen issues with 34 associated indicators were selected for the evaluation framework. Each of these indicators required a specific data collection method in order to establish the performance with respect to each specific indicator. The identified issues and associated indicators are listed in Table 1 . The research used a multiple case study mixed method research design. A variety of data collection instruments were used for the collection of the data with respect to the listed sustainability issues and indicators. These ranged from questionnaires and interviews, direct observations and photographic records, field notes, secondary data, water sampling and analysis and data collected using a global positioning system. The results obtained from these data collection methods were utilized in combination to arrive at results. 
Selection of Case Studies
During an assessment of the status of natural resource-based community tourism in the SADC region, Johnson (2001) describes six types of CBE in southern Africa (Table 2) . The aim of this study was to use the evaluation framework on six representative samples of these 6 types.
Table 2. Types of Community-Based Ecotourism

Operations owned and managed by entrepreneurs from communities
A local entrepreneur from the community has taken an opportunity that has presented itself. Such an opportunity may have arisen as a spin-off from a nearby conventional tourism attraction or operation such as a national park or game reserve or an existing tourism establishment.
Operations wholly owned and managed by communities
The community owns and manages the operation entirely, without significant outside assistance. The operation may be run by an informal grouping of community members or it may be a formally elected or appointed committee, trust, association or even a formally registered company.
Operations run through informal agreements between private sector operators and communities
This type of CBE venture involves some form of agreement or arrangement between a private sector operator and a community that has some form of tourism product, service or resource to offer tourists.
Operations run through formal agreements between private sector operators and communities
This form of CBE is similar to the previous type but in this case it involves a partnership that has been formalized through the signing of formal business agreements and contracts between the two parties.
Operational partnerships between state, private sector operators and communities
A three-way partnership exists between the state, the private sector and the community. This type of CBE will also be referred to as a triple joint venture.
Operations run by organizations such as national trusts or societies
This form of operation is run by an existing national trust or society. These organizations are usually closely allied with conservation interests or wildlife protection. In this case, however, the "community" may be defined as the members of the trust or the society. Sometimes the community may also include all the citizens of a particular country.
Source : Johnson 2001. Although these six categories may be used as a means for classifying all CBE ventures, it is important to note that these six types are generalizations and combinations of the types may exist. Using an inventory of 331 community-based ecotourism ventures compiled by Mearns (2010) telephonic interviews were conducted with these ventures to determine which of these ventures may be catergorised as Community-based Ecotourism ventures. The resultant 44 ventures were then classified into the abovementioned 6 types and a random selection within each type was done to select the 6 case studies for further investigation. 
Selected Results Emanating from the Cross-Case Analysis
The results of each issue and indicator were tabulated to facilitate comparison across cases. In each table the results pertaining to all six case studies are included. Only one random example of each a social, economic and an environmental issue and indicator are provided here as an illustration of the results that emanated from the application of the evaluation framework. The reason for this being that the results are too detailed to include in this paper. The randomly selected issues and indicators for a more detailed discussion are Issue 4: Community decision-making; Indicator 4.1: Community decisionmaking structures, Issue 7: Sustaining tourism satisfaction; Indicator 7.1: level of tourist satisfaction, Issue 10: Energy management; Indicator: 10.1: Per capita energy consumption (per person per day). Abbreviations are used to indicate the source of the data from interviews and questionnaires (SI -Staff interviews, CI -Community interviews, VQ -Visitor questionnaires). Before the cross-case analysis was conducted, the resultant responses (where appropriate) were colour coded in order to aid the discussion of the results as indicated in Table 3 . A differentiation has also been made between the positively and the negatively stated questions. In order to differentiate between positive and negative statements an example is given from Issue 1: Local satisfaction with tourism. An example of a positive statement is "Is tourism good for the community?" while an example of a negative statement is "Is there anything that bothers you about tourism in your community?" All negatively stated questions are indicated with a "-ve" (Table 5) . 0 -20 81 -100 1.0 -1.8 4.21 -5.0 Source: Authorʼs estimations.
Cross-Case Analysis of a Selected Social Issue
Issue 4: Community Decision Making
In this case the staff and community members' perceptions of the level of community control over tourism were tested (Table 4 ).
Indicator 4.1: Community Decision-Making Structures
As could be expected, the responses from the three ventures where the community had the greatest say in decision making (Kaziikini, Damaraland Camp and !Khwa ttu) received the highest responses from both staff and community members interviewed, while the staff and community members interviewed at Tembe Lodge (triple joint venture) and Malealea Lodge (informal joint venture) indicated that the community had low levels of control over tourism at these two establishments. At Malealea the tourism activities at the Lodge are controlled by the owner of the Lodge while the community only have control over the pony-trekking portion of the operation. However, at Tembe Lodge the community as an equal partner in the Lodge is dominated by the private sector partner and the Conservation Authority which have a much greater influence over the operations at Tembe Lodge. The staff at Aba-Huab indicated that the community has a high level of control over tourism while the community indicated the opposite. This could be explained by the fact that the staff members were aware that the owner of the Campsite was also a member of the Conservancy and had to report to the Conservancy membership. This may explain the higher level of responses from staff members. Since the community members interviewed at Aba-Huab were not part of the Conservancy membership they might have felt that the community (which in their case might have referred to the non-conservancy members of the community neighbouring the Aba-Huab Campsite) might have very little control over tourism in the area. 
Cross-Case Analysis of a Selected Economic Issue
Issue 7: Sustaining Tourism Satisfaction The satisfaction of the tourists visiting the tourism venture is very important as it is the most important aspect in terms of the economic viability of a tourism venture (Table 5 ). If the tourists have a good experience when visiting a tourism venture the possibility exists that they will not only return as visitors but that they will act as important agents for word of mouth marketing to other potential visitors.
Indicator 7.1: Level of Tourist Satisfaction
This indicator measures the level of tourism satisfaction in terms of five sub-fields or sub-areas: enjoyment, access, environment, service and safety. The results of each of these five sub-fields will be discussed separately.
 The visitors' perceptions of enjoyment rated all six CBE ventures as
ranging from good to excellent. This indicates that the visitors enjoyed the experiences they had at the six cases.  The visitors' perception regarding access was generally very good, with the exception of the question relating to the state of the roads. Four of the six cases studies received an average rating for the state of the roads. Many of the roads were dirt roads and they were in a very poor condition. The state of the roads is presently not perceived as a major obstacle for the tourism ventures as the state of the roads is often also part of the adventure and exploration element of the CBE ventures, drawing tourists who prefer the rugged, untamed environment and the particular offerings of these ventures. The signage at Malealea Lodge (informal joint venture), which was in a very poor state and needed to be replaced or renewed urgently, also received a lower score than the others in the area.  With regard to the environmental indicators, all the stated questions received good to excellent responses; only one exception is clearly evident in Table 5 . The noise levels at Kaziikini Campsite (communityoperated) were very disturbing to a number of visitors who visited the area for peace and tranquility. The disturbance was caused by a number of visitors who were intoxicated in the evenings preceding and during the research. Since the camp staff members were unable to control the noise levels of these visitors, Kaziikini Campsite received a low score. The ability of the staff members to control the visitors with respect to their conduct is important as it may lead to a high level of dissatisfaction if this kind of behaviour is allowed to take place unchecked.  The level of service received a high score from the visitors. The only aspect that needed to be attended to was the quality of the cuisine at Aba-Huab Campsite (individually operated) and Kaziikini Campsite (community-operated) which received a very average score.  As far as safety and security was concerned, the visitors all perceived the ventures as safe and secure. 
Cross-Case Analysis of a Selected Environmental Issue
Issue 10: Energy Management All tourism establishments require energy to conduct their business. Energy management is a key component of the environmental sustainability of CBE ventures.
Indicator 10.1: Per Capita Energy Consumption (Per Person Per Day)
The average monthly energy consumed for each of the CBE ventures was calculated. Across all the cases investigated there was a high dependence on Liquid Petroleum Gas (LPG) and diesel. This dependence was further exacerbated where CBE ventures did not have access to grid electricity. The energy consumption for the two CBE ventures offering camping facilities (Aba-Huab (individually operated) and Kaziikini (community-operated)) was considerably lower than the ventures offering built accommodation (Table 7) . This is to be expected as the tourists who camp supplement their energy needs through their own resources and are not as dependent on the venture for filling all their energy needs.
In order to have a comparable per capita energy use, the total energy of each CBE venture was divided by the average monthly overnight visitors to calculate an average per capita consumption of energy per day. This reveals interesting results.
 Damaraland Camp (formal joint venture) had the highest per capita energy use at 132.35 kWh per visitor per day. This was despite the exceptional energy-saving measure implemented in all of the tourist accommodation units. The most important contributing factor to this high per capita energy use is the large amount of diesel and LPG which is consumed by the venture. The camp has no grid electricity (with the exception of a borehole pump four km away from the camp) and as a result has to generate the majority of the energy needs though a diesel powered generator. The large distances covered daily by the game drive vehicles also contribute significantly to the high diesel consumption.  Tembe Lodge (triple joint venture) had the second highest per capita energy consumption, at 69.54 kWh of energy per day; the third highest was !Khwa ttu (organization operated) which consumed 51.26 kWh per day, then Kaziikini (community-operated) at 18.53 kWh, Malealea (informal joint venture) at 17.15 kWh and the lowest energy consumption at Aba-Huab (individually operated) at 9.96 kWh of energy per capita per day. (Aba-Huab's energy consumption however excludes grid electricity as no data for grid electricity was available resulting in the lowest per capita energy.)  When the daily per capita energy consumption results are compared with international benchmarks as proposed by the International Tourism Partnership (ITP), as shown in Table 6 , it is clear that five of the CBE ventures may be classified as having high per capita energy consumption, with the only exception being Aba-Huab. However, if the grid electricity use of Aba-Huab was known it is likely that this CBE venture may also be classified as high. Although the energy consumption may be classified as high in terms of the proposed ITP benchmarks, one fundamental difference may be noted between CBE ventures and hotels on which the benchmark is based. The nature of the CBE ventures that were investigated is such that at each CBE venture the employees and their families also live on the tourism premises and are dependent on the tourism venture for their energy needs. At the majority of the ventures all the staff and their immediate family members reside on the tourism venture premises. In order to provide a more accurate per capita energy use at the CBE ventures the total energy consumption should in fact be divided by the sum of the overnight visitors and the staff and their dependants living on the tourism premises. Although this study did not attempt to establish the total number of community members (staff and their dependants) living on the tourism premises it is important that future studies establish the total number of community members living on the tourism premises in order to get a clear indication of the energy use per capita for the CBE ventures. Although this study does provide some form of benchmark against which other CBE ventures can measure their energy use, it is important to realize that additional research is necessary before a more appropriate per capita energy benchmark can be established.
Assessment of the Utility of the Evaluation Framework
The framework has proved valuable in collecting information on the sustainability of the case studies investigated within a relatively short time period. The evaluation framework has succeeded in establishing areas of present and possible future concern that need to be managed in order to ensure the long-term sustainability of the investigated ventures. In order to increase the utility of the framework and the associated results obtained, a number of improvements and additions are recommended that would improve both the quality of the data collected and ensure that data collected across case studies may be standardized to facilitate comparison and benchmarking in future.
Recommendations Relating to Social Issues and Indicators
The population density of the surrounding communities should be established wherever possible to assist in the quantification and contextualization of the results in terms of the employment opportunities and the effects that tourism may have on households in the community. Issue 2: Indicator 2.2; Question: "Does tourism employ local youth?" should be rephrased or restated in future research to find out whether only young people are employed or both young and old. This indicator will provide an indication of whether there are income earning imbalances in the community where the young people have all the economic power or whether the economic power is spread evenly throughout the community. Issue 5: Indicator 5.1: Personal, household and community benefits should be defined not merely as employment opportunities or money received. Other responses relating to aspects such as receiving education; infrastructure and services; and food and clothing should also be elicited.
Recommendations Relating to Economic Issues and Indicators
Although the most significant aspects relating to the identified economic issues and indicators were established, it is felt that additional economic issues and their associated indicators need to be included in future studies. Aspects that could be included relate to the income earned by all the staff members employed (by gender) at various levels throughout the tourism enterprise. An attempt should also be made to establish the possible economic multiplier effects within the community.
Recommendations Relating to Environmental Issues and Indicators
The total number of community members (staff, their families and other community members) living on the tourism premises needs to be established in order to accurately calculate the per person per day use of energy and consumption of water as well as the per capita volume of waste produced. This will facilitate better cross-case comparisons and more applicable and compatible benchmarks. This recommendation affects Issue 10: Indicator 10.1, Issue 11: Indicator 11.1, and Issue 14: Indicator 14.1. Issue 12: Indicator 12.1: Micro-determinants such as aluminium, antimony, arsenic, cadmium, chromium, cobalt, copper, cyanide, iron, lead, manganese, nickel, mercury, selenium and vanadium, as well as organic determinants such as dissolved organic carbon, trihalomethanes and phenols, should also be included in future studies (Standards South Africa 2006) . The inclusion of these water quality indicators will however have significant cost implications. Issue 15: Indicator 15.1: In the case of CBE ventures the use intensity should be measured in area per tourist rather than in tourists per square metre as usually accepted. The CBE ventures under investigation generally cover a much larger surface area and the use intensity is not as high as, for example, congested beaches where tourists per square metre is more relevant.
General Recommendation on the Utility of the Evaluation Framework
An additional recommendation that would further improve the utility of the evaluation framework once the abovementioned amendments have been made, is to repeat the monitoring investigation on the same case studies so as to monitor the changes that have occurred over time. This may indicate positive improvements and changes that may have occurred since the previous investigation. New issues that were not found in this study may also be found that may need to be addressed in the future.
The constructed evaluation framework proved useful for the monitoring of the sustainability of the six CBE ventures under investigation. It should be remembered that every specific CBE venture may have unique aspects and issues which affect its sustainability. The framework therefore only serves as a generic framework which may be applied across various types of CBE ventures-specific adaptations to specific sites will be necessary.
Conclusions
The constructed evaluation framework provides a valuable tool by which the sustainability of community-based ecotourism ventures may be measured. Although the framework proposes a generic means by which the sustainability of CBE ventures may be determined worldwide, it is foreseeable that the framework should be adapted when applied in different contexts. The framework, with minor adaptations and additions, should also be reapplied continuously over time to the same case studies. This will lead to the fine-tuning of the framework and it will also serve as a means to establish which changes in sustainability may have occurred since the last application of the framework. Each new and repeated application of the framework will lead to a series of recommendations relating to aspects which need attention in order to improve the sustainability performance of the investigated venture.
Although the evaluation framework was developed in a top-down approach, it is important that communities be enabled to take ownership of such evaluation frameworks in the future. The associated results from the field testing delivered a useful tool and valuable beginning point to encourage community-based ecotourism ventures to start on the adaptive learning process of sustainability indicator development and use. The framework should not be seen as a rigid, fixed framework but rather as an adaptable tool which can be amended continuously to fit local conditions and circumstances. The framework provides a method of monitoring the sustainability of communitybased ecotourism ventures.
It is expected that tourist arrivals will increase to 1.6 billion by the year 2020 (WTO 1998). Over and above the increase in arrivals, tourists are expected to become more discerning in their search for quality and value for money. Tourists are also expected to become increasingly conscious of their impacts on the environment and as a result will demand more sustainable tourism products. An increased demand for nature-based products is also expected (Siegfried 2002) . Community-based ecotourism ventures are well positioned to fulfil the demand arising from these changing trends in tourism demand.
